Objective: To assess the association between atopic dermatitis (AD) and ascariasis in 2 to 10-aged children from the neighborhood Pedregal, in the city of Campina Grande, Brazil, an area of low socioeconomic index.
Introduction
Atopic dermatitis (AD), or atopic eczema, is an inflammatory disease that generally occurs in patients with family background of atopy. 1 In industrialized countries, it is the most frequent inflammatory dermatosis in children. 2 Genetic patterns, breastfeeding period, environment allergens, early use of antibiotics, and even the decrease in size of families have been related to risk factors to AD. 3 On the other hand, viral, bacterial infections, or immunization with BCG help to explain TH1-TH2 dicotomy. 4 AD prevalence in Brazil is studied using the International Study of Asthma and Allergies in Childhood (ISAAC) standard questionnaire. 5 In children from Manaus, Natal, Salvador, São Paulo, and Itajaí, Brazil, the prevalence of mild eczema varied between 8.6 and 13.1%, while that of severe eczema, in those same places, was of 3.4 to 8.5%. 6 As AD, helminthes-generated infection is very frequent in developing countries 7, 8 and have been associated to allergic diseases. In Brazil, ascariasis is one of the most common parasitoses. 9 In Campina Grande, Brazil, in a previous study in the same area, a prevalence of 56.3% of Ascaris lumbricoides was observed. 10 The high prevalence of atopy in urban areas of developing countries was related to the reduction of the exposition to geo-helminths. [11] [12] [13] Other studies, as that of Lynch et al. 14 and that of Williams & Flohr, 15 observed a reduction of risk of sensitization to allergens in children infected by A. lumbricoides. In a previous study, in the Pedregal community, Campina Grande, the association of asthma and ascariasis was not observed. 14 Leonardi-Bee et al., 16 in a meta-analysis, associated the infection by A. lumbricoides to a significant increase of asthma risk. Medeiros et al. 17 observed the association between asthma and Schistosoma mansoni.
Despite the high prevalence of AD and ascariasis, no studies showing the association among these two pathologies were found in Brazil. In Campina Grande, in the neighborhood of Pedregal, a high frequency of allergic diseases, as well as enteroparasitoses, was observed, which motivated the study on the possible association between AD and ascariasis. 18 
Methods
The population studied was constituted of children with ages ranging from 2 to 10 years old living in the neighborhood of Pedregal, in the city of Campina Grande, Brazil. In this community there are 2,655 families registered by the Family Health Program (Programa de Saúde da Família, PSF), with approximately 1,600 children in the age group studied, according to data provided by the Municipal Secretary of Health. The neighborhood population is estimated in 10,706 inhabitants, and the children studied respond for 14.9% of all the inhabitants. 19 The study started in January, 16th, 2007 and ended in November, 19th, 2007 . The ISAAC standard questionnaire (eczema mode) was applied to the responsible people for the 1,582 children during the home visit, and a recipient for feces collection was handed over. In this occasion the clinical dermatologic exam of the children was also conducted and the requirements of the informed consent Variables n (%) n (%) n (%) "mild AD" p "severe AD" p Table 1 Univariate analysis of the association between atopic dermatitis with demographic variables and ascariasis in children 2-10 years old in the neighborhood of Pedregal, Campina Grande, Brazil 95%CI = 95% confidence interval; AD = atopic dermatitis; MW = minimum wage; RR = relative risk.
Results
In the demographic variables analysis of the 1, 195 children studied, 51.2% (n = 612) were female, with no difference in proportions according to sex observed. In relation to age, the average was 5.58 years, with standard deviation 2.58. The age group with the bigger number of children was 8-10 years (28.3%). Family income lower than or equal to one minimum wage was found in 91.1% of the families. And in the variable 'instruction', most of the mothers (68.4%) had not completed primary education.
The prevalence of ascariasis was 26.1% (n = 312), and that of AD was 24.7% (n = 296). From these cases, 40.5%
had mild AD, and 59.4%, severe AD.
In the AD cases, there was no difference between male and female (p = 0.258), neither association with age (Table 1) .
Still in Table 1 In Table 2 Variables n (%) n (%) n (%) "mild AD" p "severe AD" p severe forms (Table 3) 
Discussion
The presence of AD is a genetically predictive condition, moderated by environmental factors. 20 AD prevalence has been well studied after the recording of data obtained by the ISAAC questionnaire. 5, 6 The higher values were observed in urban centers in Africa, Australia, North and West Europe, and the lower values, in China, Eastern Europe and Asia.
In Brazil, ISAAC phase 3 showed significant differences in various assessed centers, with data varying in the item 'eczema' from 7.3 to 13.3% and, in 'flexures eczema', from 5.3 to 13.1% in children 6-7 years old. 6 The association between AD and ascariasis have been little studied, despite their being considered high prevalence pathologies in the whole world, both in developed and developing countries. 7, 8 This status was observed in this study, endorsed by low income and mother's low instruction degree.
Even if an instrument for the qualification of the precarious Climate may affect asthma and AD prevalence in children. 22 The prevalence found by Solé et al. 23 in centers
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Mother asthma (p = 0. suggested that the reduction of parasitic infections may be a determining factor to the increase of allergic diseases in developed and developing countries. 13 The immunological mechanism of this relation is yet controversial. The answer may lie in the model involving the TH1-TH2 dichotomy, when the exposition to helminthes favor a bigger TH2 stimulation, which is also observed in allergic diseases. 26 This way, the presence of ascariasis shows a contrary effect in allergic diseases' severity.
Since a high prevalence of enteroparisitoses 10 are observed in the area studied and all the children present a complete vaccination schedule, a decrease in allergic disease and the triggering of TH1 immune protective factors occurrence, working as a mechanism for lower AD occurrence, would be expectable. 14, 27 The high prevalence of atopy in children's relatives was affirmed by Sebok et al., 28 who associated allergic diseases to genetic heritage of father, mother, grandparents, and relatives. Therefore, family background is one of the most important factors for diagnosis and it expresses the patient's atopic constitution. In this study, atopy among mothers with rhinitis, and AD, and that of brothers, with AD are related.
Among them, the greater risk of the severe form of AD in children was originated from the patient having a brother with AD, corroborating the idea of genetic predisposition.
Mothers and brothers studied shared the same environment, so heredity could be assessed. Information gathering on the father was hindered, for most mothers assume responsibility for their children alone.
Data obtained in this study show that for 2 to 10 year-old children living in urban area with low socioeconomic indexes, infestation by A. lumbricoides could be a determining factor for a lower AD severity.
